The authors evaluated the cosmetic benefits of thoracoplasty in rib prominence in thoracic scoliosis and the effects on pulmonary function, blood loss, operative time and length of hospitalization. Thoracoplasty concomitant with a posterior spine fusion and instrumentation was performed in 51 scoliotic patients with severe thoracic deformity; the resected ribs were utilized as bone graft for fusion. The rib prominence was reduced by 0.6-4.3 cm (86%) after operation. Patient satisfaction regarding the cosmetic results of thoracoplasty was high. Costoplasty provides bone graft for fusion without a significant increase in blood loss, operative time or duration of hospitalization. The pulmonary function did not show significant decrease at 12 months postoperatively. Thoracoplasty can reduce significant cosmetic deformity of rib prominence in scoliosis. We found the procedure to be well tolerated without major complications.
In the last decade, lumbar interbody fusion with cages for the treatment of low back pain has become more and more popular, despite controversy over using cages alone, and the problematic assessment of interbody bony fusion. These cages can be either threaded or impacted, made in either titanium alloy or carbonium, and can be placed from either an anterior or posterior approach. Perioperative complications have been already well described by many authors, but postoperative complications after spinal fusion with cages are now occurring, and they include pseudoarthrosis and iatrogenic disc herniation or spinal stenosis. More frequently, they are seen after "stand-alone" interbody lumbar fusion with threaded titanium cages, inserted by either anterior or posterior approach. Because they are recent observations in this kind of surgery, the revision procedures to solve cage failure and improve the outcome of these patients have been rarely described. In the posterior cage placement through a PLIF approach, the failures appear to be due mainly to defects in surgical technique, such as inappropriate size or incorrect insertion of cages (too small, too posterior) and/or inadequate autologous bone graft, and/or insufficient distraction of the annulus fibrosus. Revision strategies generally require an instrumented posterior fusion by pedicular fixation and posterolateral iliac bone graft, with eventual canal decompression if radicular pain is present. But the variability of implants and situation often needs an individual fixation strategy. Here we present a 360°s alvage procedure for PLIF threaded cage failure in a grade IV spondylolisthesis with previous infection.
Elastic stabilization combined with rigid fusion: a prevention of pathology of the border area S. Caserta, B. Misaggi, D. Peroni, G. A. La Maida Unit for Spinal Surgery, G. Pini Orthopaedic Institute, Milan, Italy One of the biggest problems in spinal surgery is the treatment of vertebral instability. Many different surgical procedures are employed: postero-lateral fusion, intersomatic fusion, posterior fusion alone or combined with intersomatic fusion with cages or PLIF. All these techniques may give satisfactory results, but, in time, many people may suffer from pathology at the level adjacent to the fused area. The progressive degeneration of the disc adjacent to a fixed or fused segment is a phenomenon always noted, which seems to be a function of altered biomechanics of the motion segment. That is why we came up with the idea of associating an elastic stabilization of the disc adjacent to a rigid fused area, in order to obtain a distribution of the stresses due to the altered properties of a rigid instrumented spine. In collaboration with bio-engineers, we began a study of the instrumented lumbar spine using a pattern that permits calculation of stresses and deformations of lumbar disc during simulation of motion in physiological conditions or with rigid-elastic fixation, combined or not. The results obtained told us that elastic stabilization can reduce stress on the bordering disc. Since 1996 we have performed 30 operations in which we combined an elastic stabilization with a rigid one; clinical results are good and new materials are under study. Dr. Taylor performed 23 cases of combined stabilization. We think that it would be useful to identify the different stages of lumbar degeneration at which a rigid fusion or an elastic fusion or a combination would be most appropriate. This new technique, using Dynesis and Diam, alone or combined, is already in use in our department.
Surgical outcomes in patients with ipsilateral or contralateral recurrent herniation compared with those with primary herniation G. Cinotti, P. F. De Santis, F. Postacchini
Department of Orthopaedics and Traumatology, La Sapienza University, Rome, Italy
The purpose of this study was to evaluate the results of discectomy in patients with recurrent ipsilateral or contralateral herniation compared with those with primary herniation. Patients with ipsilateral (26 pts, grade I) or contralateral (16 pts, grade II) recurrent herniation, and with primary herniation (50 pts, grade III) were analysed. All patients with recurrent herniation had reported a satisfactory clinical result after primary discectomy. Patient satisfaction, pain severity, functional outcome and work status were evaluated. The clinical outcome was satisfactory in 85% of patients with grade I herniation, and in 87% and 88% of those with grades II and III, respectively (P>0.05). Work or daily activities was resumed at the same levels as before the onset of symptoms by 81% of patients with grade I herniation, and by 75% and 84% of those of those with grades II and III, respectively (P>0.05). Radicular pain and disability score were significantly improved in each group. Clinical outcomes in patients reoperated for recurrent ipsilateral or contralateral herniation are similar to those reported after primary discectomy. These results suggest that the presence of scar tissue in patients with ipsilateral recurrent herniation, or the weakening of the posterior annulus as a result of bilateral discectomy in patients with contralateral herniation, does not influence the surgical outcomes of these reoperations.
Instrumental examination of painful scoliosis in adults V. Consoli, A. Gabbrielli, S. Marchetti Department of Orthopaedics, University of Pisa, Italy D. Trippi Department of Radiology, University of Pisa, Italy
The aim of this study is to determine guidelines to be followed using diagnostic instrumental devices in painful scoliosis in adults. Correct pre-operative planning must be carried out in order to decide what to look for, how to discover it and where to find it. For the detail, we can resort to conventional roentgenograms (anteroposterior, lateral and oblique views), dynamic roentgenograms (anteroposterior and lateral views), magnetic resonance imaging (MRI), computed tomography (CT) scan [based on axial planes, frontal planes and three-dimensional (3D) and two-dimensional (2D) balanced reconstructions] and virtual endoscopy (based on the MRI and CT data). The disc pathology (protrusion, herniated tissue, disc osteophytes, disc ossification, etc.) must be investigated, first using roentgenograms and afterwards using MRI. The ligament should be evaluated with CT; while a 2D scan may reveal a Baastrup syndrome, 2D and 3D reconstructions at least should be used to evaluate iliac-lumbar ligamentitis. With regard to bone pathology (porosis, sclerosis, geodes, central and lateral stenosis, etc.), the first step that should always be undertaken after standard roentgenograms is an MRI examination. For joint pathology, it is also useful to execute CT scans, because these give the best information through axial slices and 2D reconstructions. To investigate spinal cord pathology (a decrease in transversal and capital diameters, diastematomyelia, etc.), it is mandatory to undergo to MRI, which may be diagnostic, even in cases of images adulterated due to the scoliotic curvature. The 2D reconstructions can exclude the displacements that are observed on standard acquisition planes, due to axial deviations and torsional deformity of the scoliosis. In cases of root pathology (canal or foraminal compression), the final investigation must be virtual endoscopy, which may be performed using CT or MRI data. In cases of pathologic instability, information must be obtained using dynamic X-rays. To summarize: in cases of disc, ligament, joint and bone pathology, correction and surgical fixation of the scoliotic deformity may lead to good clinical outcomes. However, where such pathologies are accompanied by pain, the arthrodesis of the scoliotic curve will make painful symptoms worse, because it puts greater loads on the very structures that cause the pain. Therefore, in cases of scoliosis that are painful due to spinal cord or root pathology inside the scoliotic deformity, other surgical procedures have to be added to the arthrodesis, such as decompression or foraminotomy. This would ensure that if the spinal segments above and below the scoliotic curve were involved in the genesis of pain, the arthrodesis would not exacerbate that pain. Particular problems are represented by instability in painful scoliosis. In these cases, a stabilizing arthrodesis should be performed in almost all patients. However, identification of exactly where the pain arises is the first step for a successful surgery. If the origination of the pain is located within the scoliotic curve, the arthrodesis will be limited to the deformity. If it is located outside the curve, the arthrodesis should involve the functional spine unit that has been shown to be unstable. Choosing the appropriate surgical treatment in case of painful scoliosis in adults must be based on meticulous clinical and instrumental evaluation of the spine deformity. The recent development of techniques and knowledge related to diagnostic procedures makes possible more accurate pre-operative staging of scoliotic disease, thus minimizing failures. Complications and failures of rigid fixation and fusion of the lumbar spine (constrained construct by means of transpedicular screws, interbody or postero-lateral fusion) are reported in variable prevalence: infections 2-6%; hardware failure 5-31%; disc degeneration adjacent to the fusion area, symptomatic or asymptomatic 5-100%. Clinical information regarding complications and failures of elastic implant systems (elastic osteosynthesis) in lumbar spine surgery are few and incomplete, with small series of patients and short follow-up. Good results in terma of prevention of junctional breakdowns have been recently described by means of interspinous dynamic systems established one level below and one level above the arthrodesis. We report 83 cases of lumbar spine fixation and fusion (32 cases of lumbar stenosis, 42 listheses, 5 traumas and 4 cases of post-surgical instability) and 21 cases of elastic osteosynthesis performed in surgical treatment of post-discectomy instability or small listheses. The mean follow-up was 6.5 years (range 4.7-8 years) for rigid fixation and 1.7 years (range 1-2.4 years) for elastic osteosynthesis. Clinical condition before and after surgery was evaluated by analogue scales (VAS and Functional Rating Index). Complications of rigid fixation occurred in 13 cases (15.6%): there was one case of deep infection; five cases (6%) of implant failure (breakage); three cases (3.6%) of pseudarthrosis; and four cases (4.8%) of junctional breakdowns. Clinical impairment was wider in cases of implant breakage before solid fusion (VAS=5) and in old patients who developed junctional syndrome (VAS=7). Complications regarding elastic osteosynthesis occurred in two cases (9.5%): one case of early rod breakage and another case that developed radicular syndrome due to nerve root compression caused by the distal sublaminar hook. Clinical worsening (VAS=7) was evident in a further three cases (14.3%). Fixation and fusion in lumbar spine disorders is an efficacious surgical technique, without any complications in the majority of cases (84.4% of our series). Early implant failures or late degenerative changes at the junctional level are serious sequelae that can cause clinical worsening. In these cases, revision surgery is often difficult and the results are not always satisfactory. Elastic osteosynthesis, carried out in selected cases, represents a valid surgical procedure and an alternative to rigid fixation. Advantages are the surgical technique and revision surgery, both of which are extremely simple, and the possibility of carrying out a lumbar arthrodesis afterwards. Theoretically, long-term follow-up should also show a lower prevalence of adjacent segment abnormality, reducing clinical failures due to a further instability.
Rigid fixation and fusion versus elastic osteosynthesis

Causes of revision scoliosis surgery M. Crostelli
Department of Orthopaedics, Bambino Gesù Hospital, Rome, Italy
There are two main causes for the surgical indication of scoliosis in an adult: (i) the worsening progression of the curve; (ii) pain, which is almost exclusive to adults. Frequently the painful symptomatology needs decompressive procedures on the sacro-radicular structures, especially in the lumbar area. These surgical procedures are not the best solution, because the decompression is strongly decompensating for the spine, which has already been made unstable by scoliosis and degenerative changes. There are cases in which the surgical procedures achieve a good balance of the spine, in the sagittal as well as the coronal plane. Most frequently, however, the unsuccessful achievement of these objectives (spine balance, postural improvement) require revision surgery. Twenty-four female patients (age >45 years; curve magnitude >50°; previous surgery 1%) underwent posterior approach with Harrington, CD or Isola instrumentation. Follow-up examinations were conducted at 3, 5 and 13 years postoperatively. At the 3-year follow-up, 13 patients out of 24 (55%) required revision surgery. At the 6-year follow-up, 11 patients out of 15 (70%) required revision surgery. At the 13-year follow-up, 8 patients out of 9 (90%) required revision surgery. The rate of pseudoarthrosis is only 30%, which is lower than the rate of revision surgery. The treatment of the scoliosis, generally combined with kyphosis, in the adult and in the elderly remains a very difficult problem, because the causes of failure are several and good results are rare. The lack of laminae is a consequence of previous surgery; osteoporosis, disc and joint degenerative changes, are responsible for anterior chronic rotatory instability; and in the majority of cases, local kyphosis due to the apical rotation is very stiff, and so very difficult to correct. The resolution of pain and the maintenance of stability over time is obtained by a satisfactory balance. In some cases, the reduction of the angular value of the scoliotic curve is less important than achieving a good balance in the sagittal and coronal planes, which is obtained by a compression system, possibly combined with osteotomies. Better fusion is obtained by combined anterior and posterior arthrodesis to achieve the principal goals of this surgery.
Guidelines for scoliosis revision surgery G. De Giorgi, S. De Giorgi
Department of Orthopaedics, University of Bari, Italy
The aim of the study was to elaborate guidelines for resolving failures in scoliosis revision surgery. For the purpose of the study, it was necessary to distinguish complications from failures and to analyse critically the failures. Retrospective analysis of 18 patients who underwent revision surgery showed that the most frequent causes of failure were: wrong biomechanical conception of surgery (ten cases), wrong strategy of approach (one case) or instrumentation (five cases) and insufficient fusion technique (two cases). Analysis of the good results after revision surgery (23 operations in 18 patients) allowed us to elaborate guidelines, which included a diagnostic aspect to detect the precise cause of failure and a therapeutic one to choose the best solution for the individual case. Following these guidelines, before deciding on revision surgery, it is necessary to analyse the failure with particular reference to the patient's expectations and to the surgery possibilities. An indication for revision surgery must have a precise aim, must follow the biomechanical spine rules, must be planned following a temporal sequence of approaches, and must be correctly performed in instrumentation strategies and arthrodesis procedures. As our analysis of cases showed, the best way to resolve a failure in scoliosis surgery, is through the use of diagnostic-therapeutic guidelines, to focus on the failure pathogenesis and to analyse the steps required, from the conception to the conclusion of the new surgery.
Biomechanical analysis of the caudal junction in thoracic scoliosis treated by Cotrel-Dubousset instrumentation S. De Giorgi
Department of Orthopedics, University of Bari, Italy
The aim of the study was to analyse the sagittal alignment and the possible progressive development of junctional kyphosis at the lower end of fusion, in thoracic scoliosis. We analysed 41 patients treated for thoracic scoliosis by Cotrel-Dubousset instrumentation, from May 1990 to May 2000. Twelve patients were males and 29 females. The average age at surgery was 16 years 9 months (min. 12, max 33). In half of the cases, the instrumentation extended to the first three thoracic vertebrae, to correct an upper compensatory thoracic curve or an upper thoracic kyphosis, while the caudal end vertebra was T12, L1 or L2. The cases were analysed from a clinical (hump, sagittal alignment) and radiological point of view (kyphosis, lordosis, junctional area lordosis). These parameters were analysed in the preoperative period, postoperative period, at first follow-up (2 years postoperatively), and at second follow-up (4 years 6 months). Our analysis showed the development of a junctional kyphosis (27°Cobb max) at the lower end of the instrumentation in six cases -only the cases instrumented until T1-T2 or T3. In two cases, the fusion extended to the first three thoracic vertebrae, to correct a compensatory upper thoracic curve, and in four cases the fusion was performed to correct a concomitant kyphosis. Our study showed that in thoracic scoliosis, if the arthrodesis is performed to correct an upper thoracic kyphosis, even if preoperative sagittal alignment of thoracolumbar area is correct, the risk of junctional kyphosis is higher and concerns one in three cases.
Surgical treatment of instability in failed lumbar fusion V. Denaro, G. Gulino, N. Papapietro Department of Orthopaedics and Trauma, Campus Bio-Medico, University of Rome (e-mail: n.papapietro@unicampus 
.it) Via E. Longoni 69, 00155 Rome, Italy
Instability in failed lumbar fusion is often a difficult disease to recognize, due to the small extent of dislocation between the vertebral bodies. However, even a small dislocation may be painful due to peridural fibrosis: in other words, the clinical instability is a cause of pain if it is associated with peridural fibrosis that applies traction on the neurological structures. In this case, a good fusion is the solution. From 1994 to 1999, 16 patients affected by pseudoarthrosis on a previous lumbar fusion for degenerative disease, were treated at our institution. The technique used was posterolateral fusion, with bone graft in 13 cases and with an instrumented fusion in the remaining three. In all cases we had a full recovery, with disappearance of symptoms and radiological signs of instability. Postero-lateral fusion has a 20-30% failure rate, which increases due to surgical errors and other factors -the amount of bone graft; the quality of bone graft; the technique of the fusion site preparation; and the post-surgical immobilization. The main focus of our work is to define the golden rules in the radiological diagnosis of a pseudoarthrosis and its surgical treatment. It is necessary to remove the failed bone graft and peridular fibrosis if possible, identify the disc space and the pedicles, insert the pedicular screws, enlarge the disc space in order to perform a surgical toilette and, finally, introduce the autograft, achieving a good fusion. There are some particular features of adult lumbar scoliosis that are closely linked to clinical symptoms, mainly related to the changes in the lateral contour of the deformed spine. These are: hyper-rotatory kyphosis; junctional kyphosis; lateral subluxation; and changes in thoracic kyphosis. Hyper-rotatory kyphosis is the usual sagittal pattern of lumbar and thoraco-lumbar deformities, and this deformity mainly causes lumbago. Junctional kyphosis is caused by the flattening of the thoracic and lumbar spine (both deformed). This deformity also causes lumbar pain. Sometimes junctional kyphosis represents the major clinical deformity, because the forward bending of the entire thoracic spine leads to a thoraco-lumbar kyphosis with a long range. Lateral subluxation is located at the lower level of a lumbar scoliosis, and is responsible for radiating pain. All these particular features of the deformity must be kept in mind in the decision making process for selection of fusion levels. Generally speaking, the selection of fusion levels must be carried out bearing in mind the three-dimensional (3D) shape of the deformity. This, in our experience, is of particular importance as far as the proximal level of instrumentation-fusion is concerned. The assembly is of dramatic importance for the correction of the aforementioned deformity. As far as the proximal end vertebra is concerned (thoracic kyphosis), we must focus much more on the thoracic sagittal contour than on the thoracic compensatory curve (or the upper level of the major curve) on the anteroposterior view. With thoracolumbar curves, the upper end vertebra of the coronal deformity is often located at the apex of the kyphosis; this means that the entire thoracic kyphosis must be included in the fusion area. As far as the distal end vertebra is concerned, we can discuss the opportunity (or the need) to include L5 or S1 in the area. General principles for the selection of the lower level of instrumentation are the following: include the rotatory subluxation level and leave free the first disc below fusion when the magnetic resonance imaging (MRI) study shows a normal morphology (white disc). As far as the hyper-rotatory kyphosis is concerned, the instrumentation assembly is performed by using pedicle screws at each level on the convex side; no instrumentation is needed in our experience on the concave side at the apical level. In conclusion, an accurate evaluation of the sagittal deformity must be carried out in the decision-making process for selection of the fusion area. This means that the fusion area may often become more extended than it would traditionally have been, but this strategy is mandatory to obtain a restoration of the 3D balance. Compression of the cauda equina usually presents with back pain, sciatica, and sensory and motor deficit in the lower limbs. Autonomic dysfunctions are very unusual; they include bladder and bowel dysfunction and less frequently intermittent priapism, known also as involuntary penile erection. The incidence of sphincter autonomic disturbance has been reported as less than 5% in patients with lumbar stenosis. Spine compression could be caused by lumbar stenosis, large central disc herniation and spondylolisthesis. In all these compression cases, sphincter disturbances and autonomic dysfunction are rare; clinical experience indicates that the S2-S4 nerve roots usually escape serious injury. The authors report the case of a man affected by L5-S1 spondylolisthesis, who suffered intermittent priapism caused by cauda equina compression. The computed tomography (CT) study showed a central bulging of the L5-S1 disc, accounting for the cauda compression during flexionextension movement. In fact, the principal symptom of the patient was spontaneous priapism, which was directly related to exercise and walking, and which reversed with rest. This syndrome completely subsided after the surgical procedure of posterolateral fusion in L5-S1. The diagnostic work-up of this rare syndrome is based on conventional radiography, myelography, CT, magnetic resonance imaging (MRI) and electrophysiological examination. The physiological mechanism of priapism is very complicated, with reflex and psychogenic factors contributing. Priapism becomes abnormal when it occurs involuntarily in spinal stenosis; it appears to be due to activity in the autonomic pathways arising at the sacral parasympathetic level, causing relaxation of the smooth muscle of the corpora cavernosa and increasing the blood flow to erectile tissue. The first literature publication of intermittent priapism was by Brish et al., in 1964 , who described the case of a patient affected by L3-L4 stenosis. The largest series is by Baba et al., published in 1994, which describes nine patients affected by priapism in degenerative stenosis and degenerative spondylolisthesis. In 1995, the same authors published an article underlining the possible role of lumbar arachnoiditis in causing intermittent priapism. The authors review the literature on this topic, highlighting a rare clinical presentation of cauda equina compression that is predominantly documented in the neurosurgical and urologic literature. The "tethered cord" syndrome may be defined as a complex clinical presentation formed by ingravescent neurologic complaint in a subject with spinal dysraphia. Clinical findings are pain (often in the perineal area, sometimes with lumbo-sacral irradiation), motor and sensitive deficit in lower limb, sphincteric complaints (often vesical), muscle trophic complaints (atrophy but also hypertrophy). Aetiology is unknown, but the disease is usually related to fixation of the medulla in the spinal canal by intra or extra-dural component, deriving from spinal dysraphia composed of a variety of congenital anomalies that anchor the medulla. Causes of tethered cord syndrome are spinal lumbo-sacral lipoma, diastematomyelia, fibrous adherences, filum thickening, meningocele and myelomeningocele. There are often associated skin lesions and orthopaedic deformities, such as hollow foot, kyphoscoliosis and vertebral anomalies. In diagnostic work-up, magnetic resonance imaging (MRI) plays an important role, identifying the causes and the right surgical approach. The authors describe the clinical case of a 37-year-old female patient who underwent a posterior surgical procedure for scoliosis and developed ingravescent symptoms characterized by left sciatic pain and urodysfunction (polyuria). Examination findings were: left patella areflexia with triceps surae hypotrophy associated with right triceps surae hypertrophy. The electrophysiological study demonstrates a continuous spontaneous denervation activity (fibrillation, Jasper, dense repetitive discharges of simple or polyphasic potentials of high frequency) in the left triceps surae and femoral biceps. MRI showed a dilatation of the dural saccus with lipoma near the filum, which was abnormally thickened. The aetiopathogenesis of the syndrome is reviewed, and this is followed by a discussion of the possibility that surgical procedure plays a triggering role in developing the tethered cord syndrome. The publication of this case may be useful in starting a discussion on a clinical entity that has important orthopaedic aspects and is a major consideration in the neurosurgical, paediatric and urologic literature.
Selection of fusion levels and instrumentation strategies
Translaminar screws to prevent mobilization of posterior cages in the lumbar spine C. Lamartina, M. Berlusconi, A. Koenig, A. Zerbi Galeazzi Orthopaedic Institute, Via Riccardo Galeazzi 4, 20161 Milan, Italy Many investigators have studied the biomechanics of stand-alone cages and cages in combination with posterior fixation in the lumbar spine. Anterior cages stabilise better than posterior cages in axial rotation and lateral bending, and both stabilise well in flexion, but not in extension. Stabilisation is improved in all directions by supplementary posterior fixation, but the interface strength in axial compression is not substantially enhanced. Many authors have suggested posterior fixation be added to interbody cage constructs to improve their stabilisation. After extensive studies, the fact that stabilisation is substantially improved by pedicle screw fixation and translaminar screw fixation has been well documented. We studied prospectively 14 patients (6 men and 8 women), in whom 14 posterior cages with translaminar screw fixation was performed from 1996 to 1998. The average age was 40 years (range 16-53 years). The patients had been suffering from low back pain and radicular pain for an average of 8 months (4-24 months), which had not responded to conservative treatment. Nine patients had already undergone discectomy once and two patients twice. Surgery was L4-L5 in five patients and L5-S1 in nine, with no complications. No postoperative immobilisation was necessary. All patients had solid fusion at 4-month follow-up and were pain free. Translaminar screw fixation proved to be as efficient as pedicle screw fixation in improving the stability of posterior lumbar cages. This method, which is much easier, safer and cheaper than pedicle screw fixation can, however, only be used when the lamina is intact or almost intact.
The unstable zone in severe spondylolisthesis C. Lamartina Galeazzi Orthopaedic Institute, Via Riccardo Galeazzi 4, 20161 Milan, Italy This study demonstrates a simple method of determining, from standing radiographs, the unstable zone in severe spondylolisthesis, indicating the area of fusion when reduction is performed. The reduction and stabilisation of high dysplastic developmental spondylolisthesis (HDDS), with modern internal fixators, can correct slip, but can leave the sagittal alignment unbalanced, causing instability, for example, in the adjacent, non-fused lumbar segments. This study focuses on the retrospective analysis of 39 cases of HDDS, treated from 1978 until 1998, with a slip of more than 45%, of which 19 were reduced and 20 were fused in situ. The unstable zone of HDDS can be defined by caudal lumbar vertebrae, often only L5, which rest on a sloping disc and are pushed forward and down by body weight and pelvic retroversion, verticalising the sacrum and pushing the hips forward. This unstable zone is identified on a standing lateral radiograph, which includes the femoral head. It is possible to draw a square made up of a segment on the horizontal line through S2. The extremes of this segment are given by the intersection, with the vertical line coming down from the half-way point of the L5 caudal plate, and another vertical line coming from the centre of the femoral head. The vertebrae included in this square must be fused when the L5 reduction is done, but the sacrum stays vertical and the forward displacement of the hips remains. If the L5 reduction is done with the correction of the pelvic retroversion and the hyperlordosis, only L5 must be fused. A good sign immediately after radicular decompression due to herniated disc is the complete disappearance of radicular pain. In cases of absence of this sign, or recurrent pain, many different causes could be evaluated: wrong level of discectomy, incomplete radicular decompression, irreversible radicular lesion due to chronic disc compression, radicular paralysis, cauda equina syndrome, discitis, pseudomeningocele, fibrosis, recurrent disc herniation radicular or spinal canal stenosis, arachnoiditis, vertebral instability, psychological factors. This report presents our experience of revision surgery for postdiscectomy failed back syndrome. We present a series of 70 cases submitted to revision surgery of the spinal canal and 25 submitted to postero-lateral fusion due to spinal instability during the period January 1985 to December 1995. All the patients had undergone an initial surgery for radicular compression due to herniated disc. Of the 70 patients, 56 were undergoing a second surgery, 19 a third surgery, and 5 a fourth. A recurrent disc herniation was discovered in 42 cases, a lateral stenosis after laminectomy in 4 cases, central spinal stenosis in 4 cases, and arachnoiditis in 6 cases. Eleven patients of the 25 submitted to posterolateral fusion were undergoing a second surgery, ten a third, two a fourth, and two at fifth. Control was evaluated at a medium follow up of 5.2 years (max 11 years; min 4 years). Outcomes were classified as "good": no residual pain and maintenance of previous life-style; "fair": occasional pain, immediately resolved with bed rest and non-steroidal anti-inflammatory drugs (NSAID), minimal worsening of life-style, good work ability; and "poor": frequent back and sciatic pain, chronic NSAID abuse, and inability to work. In the group of recurrent herniated disc, results were: good 47%, fair 36%, poor 17%. In the group of stenosis, results were good 50%, fair 36%, poor 17%. In the group of arachnoiditis, results after wide decompression were poor in all the cases. In the cases with instability, results were good in 28%, fair in 64%, and poor in 8%. In these cases, fusion was observed in 92% and pseudoarthrosis in 8%. The authors' experience of revision surgery for postdiscectomy failed back syndrome shows that pitfalls after herniated disc surgery are not always obvious or common. Many causes need to be considered when radicular pain is present after surgery. In these cases, the results are frequently correlated to the number of previous operations. Posterolateral fusion with or without instrumentation is a safe treatment for vertebral instability.
Revision surgery in peridural fibrosis
Peridural fibrosis is one of the causes of failed back surgery syndrome. The relation between post-surgery scar and recurrent pain and/or low back pain after lumbar discectomy is nowadays a subject of discussion, with some studies reporting that patients with extensive peridural scar are 3.2 times more likely to develop recurrent pain than patients with less extensive scarring. In the period between November 1995 and January 2000, we observed, at our institute, 23 patients with peridural fibrosis following lumbar disc surgery. There were 15 males and 8 females, with an age range of 14-34 years (mean age 48.3 years), who were referred for recurrent pain at a mean period of 8 months (range 6.5-13 months) after laminectomy for lumbar disc herniation. All the patients had a discectomy at one level (16 cases L4-L5; 7 cases L5-S1), eight patients underwent unilateral microdiscectomy and the other 15 underwent traditional surgery for lumbar disc herniation. We examined the patients with plain radiographs, magnetic resonance (MR) images, with and without gadolinium, to exclude other causes of failed back syndrome, and electromyographic (EMG) study. Conservative treatment was attempted initially in all cases, for a maximum period of 3 months. In 19 patients, this type of treatment failed, and so a surgical treatment was carried out. We performed a release of fibrosis and removal of the recurrent lumbar disc herniation in four cases, a release of fibrosis and removal of the recurrent lumbar disc herniation in seven cases, a release of fibrosis and instrumented stabilisation in seven cases, a decompression and instrumented stabilisation in five cases, and an instrumented stabilisation alone in the remaining three cases. The results, at followup, were excellent in 12, good in 5 and poor in 2 patients. In these last two cases, in particular, an entire resumption of daily activities of patients has not been observed. In the post-surgery period, resumption of motor function of nerve root involved by fibrosis was found to be more rapid than for sensory function; moreover, in eight patients, sensory function never returned to normal, because of persisting paraesthesia. The best results were observed in the patients with only instrumented stabilisation and in those with decompression and instrumented stabilisation. The scar release procedure did not show any benefit. The authors conclude, therefore, that peridural scar is a very important cause of failed back surgery syndrome after disc removal, and that the patients' symptoms are attributable to the failed back surgery syndrome and not directly to the extension scar itself. The best treatment is prevention, but revision surgery, with appropriate indications, is a good solution.
Degenerative lumbar scoliosis: clinical setting and therapeutic indications C. Milano, M. Mariconda Orthopedic Clinical, School of Medicine, Polyclinic Mater Domini, Catanzaro, Italy
Adult lumbar scoliosis can occur as a consequence of adolescent idiopathic scoliosis or as a de novo spinal deformity, developed in adulthood, although significant overlapping between the two occurrences is often detected. Frequently, degenerative scoliosis represents a sign of rotatory segmental instability in the lumbar spine, and the patients affected are very likely to experience back pain or radiculopathy. Furthermore, the mechanical imbalance could lead to progression of pre-existing lumbar deformities on both sagittal and coronal planes. The documented curve progression and the occurrence of back or radicular pain or symptoms of spinal stenosis associated with the lumbar curvature are fair indications of surgical treatment. According to the literature, several controversial issues may be highlighted in the management of degenerative lumbar scoliosis. With respect to the approach, staged anterior and posterior surgery or isolated posterior surgery can be carried out. Although the reported results are slightly better with the staged anterior and posterior procedures, factors of the utmost importance for a satisfactory outcome with any surgical technique are sound decompression of neural structures, solid fusion and maintenance of the lumbar lordosis. For these purposes, multisegmental screws with solid purchase into the pedicles, interbody cages and massive bone grafting should be used. Moreover, unnecessary L5-S1 fusions should be avoided. Elastic stabilization may be considered as a "functional surgery" aimed at preserving the functional spine unit (FSU), and it should be distinguished from arthrodesis, which stops articular movements. This technique was conceived on the basis of two principal propositions: articular degeneration is the consequence of a mechanical dysfunction, and a repair of this dysfunction may not only break off the degenerative process, but even repair part of the lesions established. The main indication of this technique is low-grade instability, that is, an early stage of articular and ligamentous degeneration, which allows loss of rigidity with segmental hypermobility. The "interspinous device" increases the FSU rigidity, as it limits extension movement, it discharges articular facets and it reduces the dynamic stenosis of the intervertebral foramen. The action of this device is not only a mechanical one: it seems, from laboratory studies, that the synthesis of extra-cellular matrix of intervertebral disc increases when the load on the disc increases. That is why restoring physiological loads on the anterior spine should obtain an increase in proteoglycans synthesis, which speeds lesion repair. The authors describe their experience in this technique as far as indications for relapsing hernia are concerned; they underline, in particular, its importance for young patients suffering from chronic lumbago due to low-grade instability and they suggest that a limitation of articular movement could reduce post-surgical scar. Recently, this device has also started to be employed in discopathy with chronic lumbago resistant to all conservative treatment. Our experience, beginning in 1991, is based on 113 cases, 43 treated at the G. Pini Orthopaedic Institute, and 70 in Cannes.
Post-surgical fibrosis: the choice between conservative, medical and surgical treatment, and between various surgical procedures P.P. Mura, M. Costaglioli, V. Chiesura
Unit for Spinal Surgery, Casa di Cura Policlinico S. Elena, Cagliari, Italy
Decompression of the spinal canal and its consequent bleeding in the peridural area are the cause of fibrosis, which is constantly observed around the nervous structures after both micro-and macroscopical surgery. Peridural fibrosis after open surgery is then inevitable. The role it plays post spinal surgery is not totally clear yet. Actually, fibrosis does not seem to be the only cause of the root pain that sometimes persists after surgery. The effects of fibrosis may be classified into two main types. The first concerns the possible mechanical effects on roots. Adhesions between roots and bone structures, which may be created as a consequence of fibrosis when primary or secondary instability of the motion segment is present, may prevent physiological movement of root flowing and reduce the available space reserve necessary to tolerate intervertebral movements without consequence. The second concerns alterations in the biochemical environment which are generated by fibrosis, with secondary root repercussions. Alterations that produce peridural fibrosis combine repeatedly with the consequence of chronic inflammation of dura (arachnoiditis), so much so that, from an aetiopathogenetic point of view, it becomes very difficult to say what started first: inflammation or fibrosis. In the case of surgery, there are many causes that may produce periradicular fibrosis. According to some case histories, the presence of stitches and gauze fragments may be responsible for the formation of birefringent deposits made of macrophages and phagocyted crystalline material. Undoubtedly, the formation of wide peridural fibrosis is favoured by the use of incorrect technique, with abundant peridural bleeding. It is also true that before surgery, in the presence of mechanical stimuli, a series of inflammations are generated and are associated with proliferation of fibrous connective tissue. Also, compression of peridural vein plexuses generates alteration of the environment, which produces serious peri-and intraneural alterations (oedema, endothelial cell lesions, fibrin deposits). A constitutional defect in the patient's fibrinolysis may be another cause. We choose a conservative treatment (a combination of analgesic medical treatment, anti-inflammatory treatment and orthopaedic cast followed by physiokinesitherapy and subsequently muscular strengthening exercises), usually with good results when, after herniotomy, fibrosis is associated with relapsing hernia, or in case of microinstability. Surgical treatment is suggested for: (i) cases where, even some years after surgery, phenomena of spondylosis worsen, determining, together with fibrosis, compressive symptomatology on nervous tissues -in these cases canal and/or recess decompression is indicated; (ii) cases of documented instability, which determines traction phenomena on nervous tissues -in these cases, restoration of stability will be obtained with posterior, anterior or double techniques, according to the requirements of the individual case. Removal of cicatricial tissue that has adhered to dura mater and its roots is not useful.
Lumbar scoliosis in adults D. Peroni, G. A. La Maida, P. Vigano', S. Caserta Unit for Spinal Surgery, G. Pini Orthopaedic Institute, Milan, Italy
We use the term lumbar scoliosis in adults to mean a spinal curvature in people older than 20 years, whose apical vertebra is in lumbar spine. Six percent of people older than 50 years are affected by this pathology; however, if we consider the reference population (all age groups) suffering from lumbago, the percentage becomes 7.5%. We know that the end of growth often allows the stabilization of scoliotic curves, but we also know that they can evolve in adult age, and the risk is higher as far as lumbar curves are concerned. Evaluating the radiological aspect of these deformities, we have to pay especial attention to the sagittal plane, as the reduction of physiological lordosis can sometimes become a real lumbar kyphosis. The degenerative radiological aspect in adult scoliosis is specific for different segments of the curve: in the apical area, we find posterior degenerative signs and pinching of the disc on the concave side; in the transitional area intervertebral slipping. A curve exceeding 30°with an apical rotation of more than 33% and lateral slippage of more than 6 mm has a high risk of increasing, and needs much closer control. Lumbar scoliosis is the reason for chronic lumbago, which is often resistant to medical treatment and sometimes gives rise to radicular pain. In these cases, surgical treatment is often needed, which should be performed before the development of degenerative changes in the lumbo-sacral junction (in this way it is possible to limit the arthrodesis to L4) and before the development of osteoporosis. The aim of surgical treatment is correction of the curve on the frontal plane, reconstruction of physiological lordosis and the derotation of apical vertebrae. It is possible to obtain a good three-dimensional correction of the curve by means of pedicles screws, which gives considerable stability and can avoid the use of casts postoperatively.
Causes of reoperation in patients treated for lumbar spinal stenosis F. Postacchini, G. Cinotti Department of Orthopaedics and Traumatology, La Sapienza University, Rome, Italy
Surgical failures occur in 15-35% of patients operated on for spinal stenosis. Failures may occur soon after the operation, or after a time interval of a few months, a few years or many years. Early failures are usually due to wrong preoperative diagnosis. This is likely to occur in patients without typical symptoms of stenosis, or in those with concomitant causes of leg pain and claudicatio intermittens, i.e. peripheral neuropathy and angiopathy. Early failures may also be due to intraoperative errors such as decompression at the wrong level. Most short-term failures are related to an inadequate surgery. This may occur when the cranial and caudal boundaries of a central laminectomy have not been extended to the level of the disc, or when discectomy is not carried out despite a marked disc bulging or herniation being present at the decompressed levels. On the other hand, postoperative instability may occur after bilateral total facetectomy, unilateral total facetectomy and discectomy, and after decompression in patients with degenerative spondylolisthesis and hypermobility of the olisthetic vertebra. Medium-or long-term failures may occur when stenosis develops at a previously non-stenotic level, or in the presence of recurrent stenosis. While in most early failures, reoperation entails a high risk of poor results, surgery should be considered in patients who suffer failures in the short term or medium-long term. In these cases, a successful reoperation may be expected, providing the cause of failure has been identified.
The interspinosus median approach for revisions of disc surgery V. Salvi Torini, Italy
The objective of the paper is to present an interspinosus median approach for revisions of failed unilateral surgery in the posterior disc space. Indications are: recurrence of discal hernia, persistence of pain due to insufficient bone decompression (i.e. lateral stenosis), adhesions, and excessive scar tissue. If the surgeon wants to employ microsurgery, proceeding through the previous approach may lead to difficulties due to the presence of scar tissue and adhesions. In this situation, it may be particularly difficult to identify the space between the dural sac and the scar tissue, i.e. the socalled cleavage plane. Consequences are elongation of the operative time and possible dural tears. To reduce or to avoid these complications, the author utilises an interspinosus median approach. The median interspinosus approach consists in a median epispinosus incision at the interspinosus line of the discal space requiring treatment. Preoperative radiological identification of the space is mandatory. The fascia and the interspinosus ligaments are divided from the superior part of the upper processus spinosus to the inferior part of the lower processus. The muscles are drawn wide apart and the tissues of the interspinosus space removed; due to the obliquity of the inferior edge of the upper processus or the superior edge of the lower one, the bone that occludes a complete view of the interlaminar space must be taken off. The scar tissue on the previously operated side is temporarily left alone, while dissection of the contralateral intact side is carried out to identify the ligamentum flavum. The border between the intact part of the ligamentum flavum and the scar must be identified: a small incision of the ligamentum flavum has to be made at this point so that the normal epidural space can be reached. Using a cutting spoon with 90°of angulation and proceeding from the intact side to the operated side, one must carefully detach the dural sac from the adhesion with the scar tissue and free the bone edges of the laminas (superior and inferior). When the border between dural sac and scar tissue is well cleared, the scar can be dissected and the interlaminar space enlarged by removing the residual part of the laminas until the surgeon gets a wide and safe view of the posterior intervertebral space. The author has employed this procedure in 86 cases of revision of posterior intervertebral space. Forty-nine patients were operated for recurrence of the hernia at the same level; persistence of pain after surgery in 37 patients was due either to insufficient bone decompression in lateral stenosis (8 cases) or to excessive scar tissue and/or adhesions (29 cases). Two lesions of the dural sac were observed. In conclusion, where microsurgery has to be employed in revision surgery of the posterior intervertebral space for unilateral problems, the median interspinosus approach as described by the author makes the operation shorter and reduces considerably the incidence of dural sac lesion (2.3%).
Biological and mechanical factors in postsurgical instability N. Specchia, R. Politano, F. Greco
Department of Orthopaedics, University of Ancona, Italy
Many biological and mechanical factors are involved in postsurgical spinal instability. The present report deals in evaluating two main aspects from a clinical and an experimental point of view: the mechanical behaviour of the construct with respect to the geometry of the instrumentation, and the interaction between the healing process of the fusion mass and the instrumentation. Our series consists of 27 patients suffering from postsurgical spinal instability, who underwent revision surgery, from 1992 up to 1997. Lumbar disc herniation, spinal stenosis, spondylolisthesis, spondylitis, tumours, and vertebral body fractures were the lesions involved. Spinal instability was due to implant failure (breakage or migration) in 18 patients, and to postlaminectomy deformity (kyphosis) in 9 patients. Patients underwent X-ray, computed tomography (CT), magnetic resonance imaging (MRI), and bone scan examination. Bone bioptic specimens were collected from the fusion mass in each patient during the surgical procedure. Each specimen underwent histological and histomorphometrical analysis. Implant failure was always observed in unfused spine or in the presence of pseudoarthrosis of the fusion mass. Results clearly show that instrumentation markedly affects the healing process of the fusion mass. Indeed, the fused area evidences a remarkable structural difference between simple fusion and instrumented arthrodesis. In the former, the area of arthrodesis is wider, homogeneously distributed and similar to a cortical wall; in the latter, the grafted area is smaller, not homogeneous and osteoporotic. Paradoxically, although the theoretical function of fixation is to ensure the early stabilisation of the bone graft and to allow fusion, in practice, the osteosynthesis becomes the major hindrance for graft remodelling. Moreover, the stiffer the fixation, the lesser the remodelling and the weaker the arthrodesis.
Upper limit of arthrodesis area in adult scoliosis P. Vigano', G. A. La Maida, D. Peroni, S. Caserta Unit for Spinal Surgery, G. Pini Orthopaedic Institute, Milan, Italy It is very important, in planning adult scoliosis surgery, to evaluate the lower as well as the upper arthrodesis level, in order to obtain a good sagittal and frontal balance of the spine and to avoid the patient having to undergo a surgical revision. We can identify three periods in adult scoliosis: from 20 to 30 years old -young adult; from 30 to 50 years old -adult; and over 50 years old -old adult. In the young adult, the arthrodesis area can be limited to the principal curves, because the secondary one is still mobile. In thoracic curves with cervico-thoracic reverse curve, it is important to carefully consider the reverse curve reduction and the positioning of the shoulders; where the shoulder on the convex side of the reverse curve is higher, the surgeon needs to plan a higher arthrodesis area in order to avoid a postoperative lack of balance. Alternatively, the thoracic curve alone can be stabilized. In adults aged between 30 and 50, degenerative changes will have begun in discs and zygoapophyseal joints, which increase the scoliotic curve, causing tightening of the principal and reverse curves. In these patients, the treatment may be different, and if there are mobile curves the surgeon can reduce and stabilize only the principal one. In older patients, with tightening of the curves, a double posterior approach may be necessary. The first stage is characterised by articular liberation and osteotomy, then follows a 15-to 20-day period of traction, after which there is the second stage consisting of posterior stabilization. In these cases, the upper limit of the arthrodesis area and of segmentary instrumentation must be extended higher up the principal curve. In patients older than 50 years, osteoporosis and/ or other systemic disease is often present. A lateral (convex side) or anterior lack of balance is also often present. These patients have difficulty standing upright with knee flexion, and they often have muscular pain. If there are no general contraindications to low-grade osteoporosis, surgery is the best solution. We believe that the isolated posterior approach is the best one. It is necessary for the arthrodesis area to extend beyond the upper limit of the kyphosis, in order to prevent a worsening of the dorsal kyphosis after the stabilization. In the postoperative period, a corset is often necessary, especially for patients who have high-grade osteoporosis.
Surgical treatment in post-discectomy syndromes
The post-discectomy syndrome is a variable clinical picture after lumbar discectomy. The clinical signs are characterized by a lumbar or lumboradicular pain, which can produce very important functional limitations, drug dependence and reduced working ability. The cause of this syndrome is due to anatomical-pathological changes, which modify the static and dynamic functionality of the spine. Narrowing of the disk, the appearance of osteophytosis and hypertrophic scarring may be responsible for the syndrome. When the symptoms become very severe, and resistant to the usual medical treatment and to physiotherapy, there is an indication for fusion. The choice of type of operation depends on the clinical picture: age, general and social condition of the patient, symptomatology and other pathology, degree of spine instability and extension of the fusion area. An accurate radiological investigation is necessary, especially by magnetic resonance imaging. The authors describe their experience of surgical techniques used in the last 20 years. Seventy spine fusions have been carried out: 26 posterolateral fusions without instrumentation; 29 postero-lateral fusions with instrumentation, of which 8 used pedicle screw systems and 21 translaminar screws; and 15 posterior lumbar interbody fusions (cages and internal fixation). The results were satisfactory with all the techniques used, but correct indication and a careful preoperative planning must be done. A. Zagra, F. Giudici Galeazzi Orthopaedic Institute, Milan, Italy Late infection is a dangerous complication in the fusion of scoliosis. The cause of its development is not yet clear, and few authors have studied this problem. Various theories have been hypothesized, including: late bacteria activation during the initial surgery, haematogenous seeding, and sterile inflammatory reaction to metal corrosion. The beginning of illness and the symptoms reported by the patients are often unclear and non-specific, which sometimes makes a diagnosis difficult, causing a delay in treatment. Furthermore, little help is given by the imaging or by the laboratory investigations. Finally, even surgical findings such as the presence of pseudoarthrosis, the loosening of the instrumentation or the presence of pus vary. There is, however, unanimous agreement on the treatment. The instrumentation must be removed and the primary wound closed over the drainage; antibiotic treatment must be given. The authors analysed four of their cases. The conclusions are that delayed infection after instrumented spine fusion is uncommon, with unclear onset and with a great variety of clinical and surgical findings. There was a very good response to the treatment and all patients recovered quickly and completely.
Late infections of instrumented spine fusion in scoliosis
Rehabilitation after surgery for idiopathic scoliosis G. Barneschi II Orthopaedic Hospital, Florence, Italy
The goal of a postoperative rehabilitation programme is to reverse negative effects of the perioperative period and reintroduce normal activities. There is some argument about the period of movement limitation. Our experience in based on 84 patients affected by adolescent idiopathic scoliosis, with curves of less than 80°Cobb, operated with the Isola Spinal System, from 1991. We applied a standard programme, divided into early postoperative hospital phase (phase I), postoperative post-hospital fusion phase (phase II) and maintenance phase (phase III). In phase I, we utilize a standing frame for early verticalization. We report good results with early mobilization and shorter hospital stay (5-9 days). Progressive walking is the only exercise after discharge in the 1st month of phase II. After 6 months, we reintroduce light recreational activities. In phase III, the fusion is solid (usually after 6-12 months), but third-generation instrumentation may have new kinds of complications, like late pseudoarthrosis and late infections. Patients are back to full activities in 18 months. Definitive limitations in competitive sports depend on the extent of instrumentation, symptoms and aetiology of the scoliosis. In our experience, typical spine fusions for idiopathic scoliosis of less than 80°does not require a specific exercise programme. The standing frame on the second day after surgery allows early discharge. Rehabilitation in severe or syndrome-related curves needs to be individualized.
Preventive role of gymnastics in vertebral lumbar pathology at risk of requiring surgery G. Boschetti Milan, Italy
The proposed study is meant for subjects with lumbar vertebral pathologies that are significant, although not so serious as to require surgical treatment. These subjects have experienced a period characterized by extended episodes of severe pain, different kinds of pharmacological and physical treatment and often by immobilization in orthoses. After getting over the acute phase, and when the "threat" of surgery has been removed, the patients show generalized muscular hypotonia, articular rigidity, antalgic posture, defence muscular tensions, accentuated by the consciousness of an irreversible pathological picture, and therefore by fear that the situation might degenerate and require surgery. Experience has shown that an adequate conservative treatment cannot exclude a programme of physical activity. The gym programme is strategic and personalized. It must therefore be formulated according to the subject's personal parameters, and with the main purpose of restoring the individual's work and social activities. Correct motor schemes, modified by immobilization or by a period of limited physical activity, should also be rebuilt. The final purpose of the gym protocol is, therefore, to help the patient recover their normal, occasionally demanding, occupation and resume a moderate physical activity, allowing them to maintain a good or correct functionality of the column and its appendices for a continuing prevention of potential relapse.
Neuromotive proprioceptive reprogramming in spine deformity
The encephalon, the central computer of the posture system, behaves like a cybernetic system that is self-adjusting and self-adapting once out of balance, but is not capable of self-correction. All the receptors self-interadapt: they can, therefore, be misadjusted in a causal, adaptive or mixed way. As a consequence, when the in-formation received from the receptors is asymmetric or pathological, they cause, at the central computer level, a self-adapting reaction inducing a new pathological postural adjustment, which the organism will consider as correct. Referring all of that to scoliosis, we can state that at the beginning, the adaptation is easily reversible, which is why kinesis is important at the stage when the pathology is setting up. Later, however, the system becomes fixed on its compensations: this is why it is important to adopt a more efficient joint orthopaedic and kinesitherapeutic treatment. A primary receptor that is fixed on its compensations will have to be corrected as a causative receptor, as it fixes the deformations and worsens the imbalances. If our goal is to drive the use of the nervous structures that are susceptible to reorganization, such reeducation will contribute to resetting the compensation, and so contribute to the functional recovery (Substituting Systems concept). By using the various kinesitherapeutic methods, the subject learns how "to use proprioceptively and feel" their body in a proper way, and how to "integrate", their correct posture in time and space.
Prevention of spine, disk and ligament pathologies F. Di Domenica, A. Caserta Department of Physical Medicine and Rehabilitation, G. Pini Orthopaedic Institute, Milan, Italy The spine position is the result of a complex interaction of systems that act at many levels: psychological, neurological, perceptive, muscular and functional. The spine is the most important structure of the body axis, and is strongly affected by postural habits. Very often and simply, the presence of vertebral pain arises from excessive solicitation of the disk and of the ligamentous structures. Forcing the spine into wrong positions for long periods of time, e.g. during working hours, during sports activities or simply during resting time, could bring about alterations of the spinal curve, with accentuation of the flexion, or the extension, or the rotation of the different vertebral segments. In general, the column equilibrium is maintained actively and passively by muscular and ligamentous action. This equilibrium is often compromised when the patient, to avoid pain, uses compensatory counter movements or different body postures. Reaching a correct position and a correct ergonomic control of daily activities is paramount for the protection of the disk and the ligament apparatus. The rehabilitation process focuses on the optimisation of the movement and on identifying, reaching and maintaining the best possible posture. For smaller intervertebral dysfunctions and for muscular pain, in our physiotherapy facility, we use traditional therapy such as Maitland methodology and massage. We also utilize postural behaviourists using methods such as the McKenzie method, postural global reeducation and segmental targeted kinesis therapy.
Rehabilitation after lumbar stabilization F. Di Domenica, R. Galletti Department of Physical Medicine and Rehabilitation, G. Pini Orthopaedic Institute, Milan, Italy In the last few years the number of lumbar stabilizations has increased. The expected duration of rehabilitation after this kind of surgery is generally between 3 and 6 months. If possible, we suggest a short period of rehabilitation before surgery. This involves instruction of the patient on the use of a walking frame or cane, pulmonary exercises and gentle strengthening of abdominal and spine muscles. We also suggest buying the correct brace and wearing it for a few hours a day in order to avoid brace discomfort. The rehabilitation period starts the day after surgery. From the 1st day to the 1st week, we start active/active-assisted range of motion exercises of the extremities, in order to strengthen arms and legs and as a deep venous thrombosis prevention. The patient needs to wear a brace 24 h/day and full weight bearing with walker or cane is allowed from the first day. In the 1st and 2nd weeks, we suggest abdominal isometric exercises (no isotonic ones), gluteal exercises and isotonic exercises of lower and upper extremities. If there is an orthostatic hypotential problem, a tilt table may be used. In the period between the 2nd and 4th weeks, we suggest wearing the brace only during the day, and taking it off at night; we also continue with the same rehabilitation programme. In the period between the 4th and 8th weeks, we start gentle active motion exercises of spine, but we avoid strength exercises of spine muscle. The use of the brace can be discontinued after 8 weeks. After 8 weeks, it is possible to start trunk strengthening exercises, and from 12 to 16 weeks, it is possible to improve the active and active-assisted passive range of motion of the lumbar spine and to improve progressive resistive exercises of the paraspinal muscles. Return to sport is possible after 6 months, but contact sport should be avoided. The treatment of neuromuscular scoliotic patients is often carried out by means of orthotic devices and seldom by spine surgery; the decrease of scoliotic curves is obtained with a reduction of the trunk mobility; however, in some cases, the patients become unable to control the head balance. The assessment of sitting posture becomes particularly relevant in subjects unable to stand because of pathology: the obtained data could allow a better selection of treatment modalities and postural aids. This research is aimed at defining quantitatively the sitting posture, both in static conditions (pelvis-shoulders-head relationships) and dynamic conditions (lateral bending and rotation of trunk and/or head). We used an optoelectronic system for movement analysis with a dedicated software and a particular chair matching the requests of the analysis and the disabilities of the examined people. A group of 15 healthy males, aged 14-16, was studied, using eight markers to identify three segments (pelvis, shoulders, head) and to define their relationships in the frontal and horizontal planes; the co-ordinates of the eight markers were recorded for a range of possible movements in rotation and lateral bending. The data obtained (healthy people) are symmetric, precise and repeatable: they offer a basis for comparison for the assessment of sitting posture and relative mobility in neuromuscular subjects and in several other kinds of patient. The preliminary conclusions of the study confirm that the three-dimensional analysis of sitting posture mobility is a feasible and reliable way to assess the residual abilities of wheelchair-bound patients, and to better define the postural and functional aids suggested within the rehabilitation programme.
Functional rehabilitation of severe chronic lumbar disorders S. Negrini Orthopaedic Rehabilitation, Rehabilitation Unit, Fondazione Don Gnocchi ONLUS, IRCCS, Milan, Italy Rehabilitation involves reducing disability through an improvement of function, i.e. rehabilitation must always aim to be "functional". Nevertheless, as has happened in other fields where rehabilitation has not yet reached maturity, in spinal pathologies it has usually been considered on a par with conservative treatment, i.e. not involving surgical relief of pain. However, relieving pain does not always mean recovering function: in fact, it has been proven that there are no long-term good results from treating symptomatically chronic low back pain (CLBP). In the 1980s in the USA, a new kind of treatment was introduced for inpatient rehabilitation of CLBP, based on a full-time 4-week training of physical abilities, together with a cognitive and educational approach to pain. This treatment, named "functional rehabilitation", proved its efficacy in randomised controlled trials (RCT). In the 1990s in Finland, the outpatient version of this treatment for CLBP was been developed in the form of "documentation based care" (DBC), whose efficacy was also documented in RCTs: the efficiency of this latter kind of treatment should be higher. DBC treatment is spreading around the world, and has recently reached Italy, in the Don Gnocchi Foundation. The first results of DBC in Italy and a new research project on the topic are presented.
